The 2016-2017 economic event of a sudden demonetization in India can provide an empirical example in which to test the validity of some schools of monetary theory, particularly the Chartalist School. The Chartalist School distinguished three kinds of money: Fiat, Commodity, and Managed Money. The event provided empirical evidence that this distinction between currencies in an economy is valid and important. The sudden withdrawal of Fiat money immediately decreased the amount of commodity money, creating an economic crisis in local Indian commerce. Managed money, as bank accounts, was unable to fill the temporary gap in the supply of money because a large portion of the Indian population did not have bank accounts. Also the government did not supply a sufficient number of new 500 and 2000 rupee notes to quickly replace the withdrawn 500 and 1000 rupee notes.
Introduction
Monetary theory is a major topic in economics with a long tradition and with several schools of theory. As summarized by L. Randal Wray, monetary theory identifies three kinds of money: "Fiat Money, Commodity Money, and Managed Money" [1] . Fiat money issued by government is a form to collect taxes; taxes must be paid in money issued by a government, fiat money. Commodity money is the currency used in trade and commerce. Managed money is bank accounts used to settle debt and credit transactions in trade. The validity of any theory can be tested by how the models derived in the theory are compared to empirical reality. The validity of monetary theory is important because of the monetary and fiscal policies implemented upon the basis of theory. Empirical tests of monetary theory occur in the economic histories of countries. The economic event in 2016 of the demonetarization of the lesser notes of the Indian rupee provided an economic event-in which to study the empirical interactions of fiat, commodity, and managed money in an economy.
Historical Case: Demonetization of the Indian Rupee in 2016
The demonetarization of the Indian Rupee in 2016 is a kind of political-economic experiment. John Lanchester wrote: "Two months ago, the world's largest democracy embarked on one of the biggest monetary experiments the world has ever seen. On Nov. 8, without warning or preamble, without discussion papers or leaks, Narendra Modi's Indian government invalidated most of the country's cash. The 500-and 1000-rupee notes ... were, as of that moment, no longer legal tender. Anyone in possession of these notes had until Dec. 30 to take them to a bank and either deposit them or exchange them for other notes. Anyone presenting more than 250,000 rupees in cash ($ 3700) had to provide an explanation for why he had so much, and proof that he had paid tax on it; the penalty for unpaid tax was to cough up 200 percent of the amount owed. The two retired notes represented 86 percent, by value, of all the cash in circulation in India" [2] .
Shashi Tharoor wrote: "On November 8, Indian Prime Minister Narendra
Modi announced that, at the stroke of midnight, some 14 trillion rupees worth of 500-and 1000-rupee notes-86% of all the currency in circulation-would no longer be legal tender. With that, India's economy was plunged into chaos. Modi's stated goal was to make good on his campaign pledge to fight 'black money':
the illicit proceeds-often held as cash-of tax evasion, crime, and corruption.
He also hoped to render worthless the counterfeit notes reportedly printed by
Pakistan to fuel terrorism against India. Nearly a month later, however, all the demonetization drive has achieved is severe economic disruption" [3] . [2] .
The rupee currency is fiat currency, issued or withdrawn by a government.
However, in formulating the policy to withdraw the fiat notes, the Prime Minis-ter had not anticipated the impact upon the commodity money of India. Shashi
Tharoor wrote: "Far from being a masterstroke, Modi's decision seems to have been a miscalculation of epic proportions. The announcement immediately triggered a mad scramble to unload the expiring banknotes. Though people have until the end of the year to deposit the notes in bank accounts, doing so in large quantities could expose them to high taxes and fines. So they rushed to gas pumps, to jewelry shops, and to creditors to repay loans. Long queues snaked in, out, and around banks, foreign-exchange counters, and ATMs-anywhere where people might exchange the soon-to-be-defunct notes. But, upon getting to the front of the line, people were often met with strict withdrawal limits, because, in a display of shocking ineptitude, not enough new currency was printed prior to the announcement. Worse, the new notes' design prevents them from fitting into existing ATMs, and their denomination-2000 rupees-is too high to be useful for most people, especially given that the government's failure to print enough smaller-denomination notes means that few can make change" [3] .
It is important to distinguish between the functions of money as fiat (taxes) and commodity (trade) because, in all cases, money is a kind of "ticket" to an activity, to a "performance". For example, John Maynard Keynes wrote: "Money is the measure of value, but to regard it as having value itself is a relic of the view that the value of money is regulated by the value of the substance of which it is made, and is like confusing a theatre ticket with the performance" [4] .
Money, both as ticket and as performance, was highlighted in the case of India. Geeta Anand and Hari Kumar wrote: "The ban is intended both to curb the flow of counterfeit money and to take aim at terrorist organizations that rely on unaccounted-for cash. It is also expected to help the government clean up a system that has relied on cash to pay bribes and to avoid taxes. But the announcement, made on national television in both Hindi and English, led to an immediate upheaval in the country. Abolishing the current version of the 500 and 1000 rupee notes, worth about $ 8 and $ 15, will effectively remove 80 percent of the currency in circulation" [5] .
These rupee notes of 500 and 1000 were principally used as commodity money in commercial trade within India. Hence, at least 80% of the trade in the Indian economy was impacted. Geeta Anand wrote: "Under the plan, people are allowed to exchange the old bills for new ones of 500 and 2000 rupees, but only at banks or post offices, where their exchanges will be monitored and anyone with a large amount of cash will have to explain its source. The changes, meant to combat corruption and tax avoidance, have thrown the country into chaos" [6] .
Economic "chaos" was not the intention of the government for the policy change. But in fact, "chaos" was the "performance". What was the intention?
Geeta Anand wrote: "The idea was to expose and penalize people holding huge amounts of cash they could not account for, primarily money on which taxes have not been paid. Most of the so-called black money is held in 500-and 1000-rupee notes. Someone who goes to a bank or post office with more than 250,000 rupees in cash, or about $ 3700, has to explain the source of the money to the tax authorities. People who can explain how they earned the money and show that taxes were paid can keep it. But those without a good explanation will have to answer to the tax authorities" [6] . A.T.M.s" [6] .
Fiat money was a real problem to the government, because few taxes were being paid, with less than 1% of the populace paying taxes. Geeta Anand wrote:
"Unaccounted-for cash, or black money, is a huge problem for the country, because it keeps money out of banks where it could be lent to others, helping businesses grow and driving economic growth. Black money also sharply reduces the taxes collected by the government, and hence services available to the public.
About a third of business in India is done with black money. In a heavily regulated economy, businessmen frequently bribe government officials into giving them licenses and other approvals. Government officials invest much of this money in real estate, then understate the amount they actually paid. So not only is the property purchased with black money, but the sellers pay less tax than they should because the prices have been understated. Routine transactions, like paying a hairdresser, are largely carried out off the books to avoid paying taxes" [6] .
The "performance" of the event continued on, after November 2016. Geeta And the people who paid the economic price of the event were not the wealthy in India but the merchant, working, and farming groups. Geeta Anand and Hari Kumar wrote: "In the winding lanes of Chawri Bazar, one of Delhi's oldest wholesale markets, paper merchants sat slumped in their stores, pondering how to make the transition to the new economic order ushered in by the Indian prime minister two weeks ago. 'This is like curse of God on us,' said Gian Prakash Gupta, 60, a soft-spoken paper wholesaler who was crammed into a closetsize office this week with two other men, three hanging statues of Hindu gods and stacks of broadsheet paper. The power was out, despite the garlands of electric wire that hung over streets too narrow for cars, and Mr. Gupta lamented, ' We do not know how to use computers, how to do online transactions, how to use card-swiping machines.' The business of traders like Mr. Gupta, whose operations lie partly in the vast informal economy that makes up around 20 percent of India's gross domestic product and more than 80 percent of its employment, has been virtually paralyzed since Nov. 8 ..." [7] .
About employment, Geeta Anand and Hari Kumar also wrote: "Day laborers were waiting for work this month in Gauhati, India ... As is common in India, the workers said that although they had worked on Hero MotoCorp's shop floor, wearing company uniforms, they had been formally employed by other contractors, meaning they could be let go more easily without benefits. Sunil Kumar, 28, who had been earning 15,000 rupees a month, about $ 220, at Hero, said he had been supporting his wife and two children when he lost his job without notice Chowk that is a gathering place for people seeking work. Before the currency ban, they told us, they would be hired most days, earning 400 to 600 rupees, about $ 6 to $ 9, for a day of carpentry, floor tiling or masonry. But since the ban, most interviewed said, they had worked for only a week each month, at best, and even on the few days when they were hired their wages had fallen by half" [8] .
The demonetarization also impacted consumer prices. Geeta Anand and Hari 
Case Analysis
One can use an analytical framework of the cross-disciplinary societal perceptual space in order to analyze the case, as to key societal factors in the historical event, shown in Figure 1 [10] .
Applying this to the demonetarization event, the key factors of the event are inscribed in the graphic box, as shown in Figure 2 .
INDIVIDUAL-Prime Minister Narendra Modi.
SOCIETY-The society is the Indian nation, in which about one third of the economy conducts commercial transactions in cash. It is also a heavily regulated economy, with government bribery common and frequent.
ACTION-Prime Minister Narendra Modi demonetarized two Indian currency bills of 500 and 1000 rupees, allowing (over a finite period) people to exchange the old bills for new ones of 500 and 2000 rupees at banks or post offices.
However, the policy was implemented without the government preparing for it.
When people went to the banks to exchange rupee notes, the banks quickly ran out of cash. People stood in lines, but were still not able to exchange notes. The economy nearly stopped, since 80% of commercial transactions were in cash.
But then unable to be exchanged, the currency crisis continued for three months. In summary, the Action (demonetization) did not provide the results intended by the Reason (to increase taxes). This was because in the Process (commercial transactions), the fiat currency (500 and 1000 rupee notes) had been providing two functions in Indian society: fiat money to pay taxes and commodity money to facilitate trade in the cash-based economy. Because of the government's lack of appreciation between these two functions, the withdrawal of fiat money (500 and 1000 rupee notes) also removed the commodity money from the cash-based trade. Thus the immediate impact of the demonetarization was economic chaos whose reputation has already suffered" [3] .
Moreover the government's goal of decreasing "black money" might not be achieved. Shashi Tharoor wrote: "Perhaps the worst part is that these sacrifices are not likely to achieve the government's stated goal. Not all black money is in cash, and not all cash is black money. Those who held large quantities of black money seem to have found creative ways to launder it, rather than destroying it to avoid attracting the taxman's attention, as the government expected. As a result, most of the black money believed to have been in circulation has now flooded into banks, depriving the government of its expected dividend. On top of all of this, the government's plan does nothing to control the source of black money. It will not be long before old habits-under-invoicing, fake purchase orders and bills, reporting of non-existent transactions, and blatant briberygenerates a new store of black money" [3] . Black money' is fiat money used in economic transactions, which is not taxed.
Analysis and Theory: Types of Money
L. Randall Wray wrote: "In conventional analysis, money is used to facilitate exchange; its value is supposed to have been long determined by the value of the precious metal it represented, although under a fiat money system its value is said to be determined by the quantity of commodities it can purchase. This, in turn, is a function of the rate of inflation, which is presumed to be under the control of the central bank. In this view, monetary policy has to do, primarily, with control of the money supply, while fiscal policy has to do with government spending, taxing and borrowing. This is quite different from the Chartalist approach, which can be traced from Adam Smith through to John Maynard Keynes ... In the Chartalist approach, money is a creature of the state ... The government does not 'need' the public's money in order to spend; rather, the public needs the government's money in order to pay taxes" [1] .
In the Chartalist view, the government issues money principally as a way for the public to pay taxes. This is effective; for if a citizen does not pay taxes, the would bring a halt to the commercial markets-because the fiat money was also being used as commodity money in the 80% cash economy. This is evidence that the monetary policy in an economy should include the Chartalist perspectivethat currency serves several functions as money in a society-the functions of fiat, commodity, and managed monies.
Banks also impact the quantity of money through the issuance of credit. In the circulate as if they were money, the banker need hold only a fractional reserve against them" [1] . In addition to governments issuing Fiat money for tax payments, banks also affect the quantity of money through the issuance of credit. In the Indian case, the government overestimated the role of Managed Money in the economy. The Indian government did not fully appreciate the extent of bank managed money in the economy-useful to 20% of the economy but not to the 80% of the Indian economic agents (farmers and laborers who did not have bank accounts and so could not deposit their demonetarizing rupee notes in bank accounts). Geeta Anand and Hari Kumar wrote: "The worst affected by the cash crunch are the country's hundreds of millions of farmers, produce vendors, small shop owners and daily-wage laborers who are usually paid in cash at the end of a day's work" [8] .
L. Randall Wray wrote: "In recent years, many theorists have contributed to the development of an 'endogenous money' approach that is in many respects related to the Chartalist position ... There are two fundamental precepts of the endogenous money view: (1) the 'supply' of money generally expands to meet the 'demand' for money; and (2) the central bank has no direct, discretionary, control over the quantity of money. To some extent ... most economists (until the present century) at least implicitly adopted an endogenous money approach. It is only in this century that the majority of economists have come to accept the 'exogenous' money view that the central bank can directly control the quantity of money and that the money stock can be taken to be 'fixed' such that it does not respond to 'money demand'" [1] .
The economic event of Indian demonetarization does not supply empirical evidence about an endogenous or exogenous money view-as these consider the relation of supply to demand of money over a long term. However, in a very short term, an act by a government (such as sudden demonetarization) can impact both the supply and demand of money. The immediate flow of commodity money in an economy can be impacted by sudden changes in fiat money in an economy.
Institutional Explanations in the Demonetarization Societal Event
We continue the analysis of the demonetarization event, in terms of understanding the connections between policy and performance in a society. For this we continue to use the societal dynamics depiction of explanations (between key factors in an historical event). Figure 3 shows that in a graph format, the connections between six dimensions of the societal perceptual space can provide fifteen kinds of explanations possible in a societal event.
The directional controls in any society occur at three levels in the graphic representations of societal explanations: Control in a Managed System, Control in a Socio-Technical System, and Control in a Self-Organizing System. The Managed System in the economic event was the Government of India; the Socio-Technical System was Money; and the Self-Organizing System was the Indian economy. "Governance" by the Indian government initiated an "Action" of Demonetarization under the Individual' of Premier Narendra Modi by a new "Policy" involving Fiat Money. Modi's "Reason" was to increase collection of Taxes, and his "Idea" was a Mental Model of how currency and taxes interacted. The "Process" involved was Currency.
Socio-Technical System of Money:
The "System" of Money enabled the "Operations" of Commerce in 80% of the cash economy, facilitated by the "Technology" of Banking.
Self-Organizing System:
With an imperfect "Knowledge" of Monetary Theory, the "Action" of Demonetarization resulted in a temporary societal "Performance" of Economic Chaos. "Many Modi supporters claim that the demonetization policy's problems are a result of inept implementation. But the truth is that its design was fundamentally flawed. There was no 'policy skeleton', no cost-benefit analysis, and no evidence that alternative policy options were considered. Judging by the blizzard of policy tweaks since the announcement, it seems clear that no impact study was carried out" [3] .
Conclusions
However, the economic crisis did motivate the government to attend to public good. Geeta Anand wrote: "Trying to spur an Indian economy hard hit by its cash shortage, the government of Prime Minister Narendra Modi unveiled plans on Wednesday for next year's budget that would significantly increase spending on infrastructure, rural areas and antipoverty programs ... The budget also cuts income taxes to 5 percent from 10 percent for people making between $ 3700 and $ 7400 annually. But he imposed a 10 percent surcharge on higher-income taxpayers ... Much of the spending in rural areas will go to building roads, with the aim of increasing efficiency and access to markets while providing jobs, Mr. Joshi said. The budget also substantially increased India's expenditure on its rural employment program, to $ 710 million, the highest ever ... But the main thrust of the government budget on Wednesday was to try to help the economy, which has been hurt by Mr. Modi's cash ban, by most accounts. The International Monetary Fund cut its predicted growth rate for India by one percentage point this year to 6.6 percent, in large part because of the currency ban" [11] .
From this kind if institutional analysis of the societal event which societal dynamics provides, what prescription could one suggest about the policy (except demonetarization) that the Indian government should have followed? Figure 5 shows the institutional explanations in a prescriptive form (rather than in the descriptive form of the earlier Figure 4 ). In a next paper, we will describe a model of a government fiscal policy, which is appropriate to and valid for this case of contemporary India.
